Binding of [35S]thiostrepton to ribosomes from thiostrepton-sensitive and -resistant strains ofBacillus subtilis was studied. Ribosomes from thiostreptonresistant strains bound relatively little thiostrepton compared with ribosomes from thiostrepton-sensitive B. subtilis. In addition, ribosomes from revertant strains that were obtained as thiostrepton-sensitive revertants from thiostrepton-resistant strains bound [35Slthiostrepton similarly to ribosomes from the sensitive parental strain.
The antibiotic thiostrepton has been shown to inhibit a number of reactions of protein biosynthesis through interaction with and subsequent inhibition of 50S subunits (1-4, 7-15, 17, 20-25) . Thiostrepton has been shown to bind very tightly to ribosomes and 50S subunits (5, 19, 24) . By several criteria, 50S subunit protein Lli was implicated in the binding of thiostrepton to ribosomes from Escherichia coli (6) . Previously, a number ofthiostrepton-resistant mutants of Bacillus subtilis were isolated and were found to have functionally and structurally altered 50S subunits (17, 26) . This study was undertaken to examine the binding of [35S] thiostrepton to the ribosomes from these thiostrepton-sensitive and -resistant strains.
MATERIALS AND METHODS
Bacterial strains, ribosomes, and [35S]thiostrepton. The isolation and genetic mapping of the thiostrepton-and micrococcin-resistant strains of B. subtilis were reported in detail previously (17, 18) . The growth and preparation of ribosomes from the various bacterial strains was described (17 . After all the components were added in the order noted, the contents were thoroughly mixed with a Vortex mixer three times at 3-min intervals. The tubes were then centrifuged for 5 min at 2,000 rpm in a -Sorvall GLC-1 centrifuge. All steps were performed at 23 C. Portions (0.2 ml) of each phase were placed into a scintillation vial containing 0.02 ml of 10% sodium dodecyl sulfate; 10 ml of scintillation fluor consisting of toluene and Triton X-100 (2:1) containing 0.55% (wt/vol) 2,5-diphenyloxazole and 10% (vol/vol) water was added. The gel-like mixtures were then counted in a scintillation spectrometer. Under the phase partition conditions described above, 100% of the ribosomes partitioned in the bottom phase, with few or no ribosomes found in the top phase (16 Fig. 1 . Binding of thiostrepton to ribosomes from E. coli and from the sensitive parental B. subtilis cysA14 strain were essentially identical (Fig. 1A) . Binding of thiostrepton to ribosomes from the six thiostrepton-resistant mutants of B. subtilis (thi-1, thi-2, thi-3, thi-4, thi-5, and bry-2) was significantly depressed compared with thiostrepton binding to ribosomes from the thiostreptonsensitive cysA14 parent (Fig. 1) . Binding of thiostrepton to ribosomes from bry-2 was smallest, consistent with this strain being the most resistant to thiostrepton (17 thi-3 was slightly greater than binding to ribosomes from bry-2, but less than binding to ribosomes from strains thi-1, thi-4, and thi-5. The resistance reflected in the binding of thiostrepton to ribosomes from the various strains correlated approximately with the degree of resistance of intact cells and cell-free extracts (17) . A number of revertants from thi to this were obtained from mutants thi-2, thi-3, and thi-4 (17) . Binding of thiostrepton to ribosomes from these revertants and from the cysA14 parent was compared (Table 1 ). The data indicate that the extent of binding of thiostrepton to ribosomes from revertant strains (this) was similar to the extent of binding of thiostrepton to ribosomes from the sensitive parent. There were some minor differences in binding of thiostrepton to parent and revertant strains as there were differences in the sensitivity of polyphenylalanine synthesis and guanosine triphosphate binding to ribosomes between parent and revertants (17) . These results suggest that although the revertants are phenotypically thiostrepton sensitive, they may be structurally different than the parent cysA14. Thus, although the various thi and this strains have similar resistance and sensitivity, respectively, to thiostrepton, they may differ in the precise amino acid replacement producing the particular phenotype. The results suggest that there may be a number of alleles that result in thi and reversion this phenotypes.
The thiostrepton binding data demonstrate that thiostrepton-resistant ribosomes have distinctly lower affinity for the antibiotic than thiostrepton-sensitive ribosomes. In fact, all six thiostrepton-resistant mutants yielded ribosomes with a reduced affinity for thiostrepton.
Ribosomes from the micrococcin-resistant thiostrepton-sensitive mutant mic-i bound thiostrepton almost as well as ribosomes from the parental cysA14; at high ribosome concentrations, the small difference between ribosomes from mic-i and cysA14 was most apparent.
The slightly decreased affinity ofmic ribosomes for thiostrepton correlates with the slight resistance of mic ribosomes to inhibition by thiostrepton (17) . thi mutants contain 50S subunits with an alteration in protein BS-L11 (26 
